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(54) HARD DISK ARM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hard disk arm 
which permits the quantity of its parts to be reduced and 
is easy to be manufactured while ensuring the assembly 
accuracy. 

SOLUTION: This hard disk arm is constituted by fitting 
projecting parts 14A, 14B which are formed at swing 
arms IDA, 10B and are subjected to drawing for making 
the projecting end sides thereof smaller into each other, 
thereby stacking the swing arms IDA, 10B with a 
prescribed interval. Further, a caulking part 51 of a 
caulking jig 50 is force-fitted into the inner periphery of 
the projecting parts 14A, 148 to form a unit consisting of 
the swing arms 10A, 10B and then to mold a resin 
molded part 13 which holds this unit and a driving coil 
part 20 in one body. 
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[ 0 0 3 2 ] 04 iCUV . ?tT. 12ffiJ^)«XigS 1 
v.-C^fb^:? ^>lSI. Yfl|S3 8fc J: tf X«fiS4 0 ^ 

Xox^mi^^izmiA) m^tnm^x'sSML. -t-r 
y/<i}'t:M^)ti;Lxxt'y ■ r?-r i y-/^??$rfflv^T 

s§S:iMiieiom&3 8 , 4 ocD>' N-^'->(cj->fjet-^^^;«' • 
■ 5 y ( • t' --7.. • x-y^y/) 



HSi (i^^) m^ii\^x 500- i5oo(x:) ejttoia* 

rmcfi C i: t J: 0 , K-fb^:? Vc^^B^alflJi^^ 

(a) . 116(a) ii, -eix-ril^tOgf^S-.ipLtV^S. t' 
*>, 06 (a) a, 05(a) ICfcltSVI a-VI a^KiSlC 
itEl-^. aiTt. a5<D#H(a) -(f)^^i5^^T^i:. € 
S3 8, 4 0Sr-J=f/^<t. 'rKth*>Wir^W&3 2h''n 
:^f&lE^3 4 «0-3t^i^f «t5r* L fz . 
[ 0 0 3 3 ] »:o-c. JimisjffiiSJgfiDies 2{Cfcv^T 

^.lSI.Ji]*|6lliUI3 2$r. -a5*^'Y«fis3 8{cfi^r^J: 

tih, f =S:fc*>. Sgfi5lefcJ:y;i>'7;^»5|cf ffl 

vx-mtit \5(H^mmnm^\,zm^h, nmrnsh^zK 

nT120CC) WS.(^iS^&X'mtLX^-X h *<7)}g^iM 

0ii7j^±mf5fflmT48occ) ssc7)jBgx- io(-5^i!g) m 
js.m\^xismm:m. ^^acio. ^ipji^m-s 

wmj- h^mummm s 2 & . zn-h 
mwmmmsmt. ■&mu^tHmim2ff)m^)-\,zm 
txmi\i2Wtm'&^hh. 115(b) MKDrni'^^^ 

[ 0 0 3 4 ] it^< ifrafeSiij^Sciss 3i-fcv^i:ii, 

mr&IiSiSl 3 2 £7)*!^ |Sl«t JiiKx :J"J - > Ep.»Ja5: 

xhy^r ■ j^^-yx^ -?-cojij:^t6]ieK3 2±iOJ?$ 

•■tJi*« 23(juiB)ilS<7>^ISBfeSJi3 6 5-JgE£-r&. ceo 

istjjt^-c . mm:^ 9 ')-ym\i,zm\.^h^-:^ v 
<d, ^vx^%t:immi:nzmm\z%w.u:iwm^ 

lCtTm«±'5[slSlKi»0ii?ii'&. 05(c) \i. Z.<D 

[ 0 0 3 5 ] ^<ff:fri=]iei$mxes4tc«v%TJi, 
mr^]mi3 2t6xx/f§mmm 3 ecojs^t isiavci? 

jsmmss3e±i,z. -f-ntcs-oTf^i^sxh^^r- 
>'s^'->'T'M)?*^ff5i.{f 20(xiiii)gjt<OHindc7)ff:^rr6]ffi 
l«3 4 im^tl . zcoxmzhV'Xm^^hiil^-:^. 
hit. ?J^r|6]@SrS3 2(!0^i:iS]|- tWCftO. WfS07'; 

(d) «J:l/f06(b) Ji. ic7^f2KI-7T<LTV^«.. ^rfc. 
05(d) tiJV:T{i, Blrie'?)03^i:Ji^=5r'), ^f:^(fi] 
ffigS 3 4 *<Ji(§B&Mi/i 3 6 J: O t iffl(BJ=m c^Jl-^ CI t 
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[00 3 6] tfz. ^^SaiRjgj£lSS5(ci>V^T 
(i, Y1g®3 8tJj:tAxmffi4 0ia{c. 

X 0 \z%i-mm 2 mmi . zm^f-mmA 2 
-/vyi^^\,zi.r,xw&\^. mux 7occ) gs<o?se 

tiejEILJtf*, 400CC) SJ^coaJtT:^^ffl^Tfcfc 

J:t>m LT100( A)gjec;)i?$ coiHb i5 i^'-^A 5: 
^fe^L/cttfOf?).?.. 05 (e) Jij:i;^ia6(c) fi. ::«o 

<^x'hhi}K ^ixviitKX>^'>=j-^j^(rimmFf-imm 
{0037] ?rffli? 1 8mmxm^^mk. m% 

24, ^#ig2 6, 7 • ■v'b'J^X2 8. tJj: 
^8?ffi«16 5-. X^-^2 2iitLXl»mmS±\Z 

h^. tmsm^i^Lxmmm huxi^^mm 8»r 

[00 38] -etT, ±ecc')MEtt«!co*^. 7=r-S 

ti.zx^. ^(r>n.^mm4 2mmn'^mf<z^m, 
mL<r>-^mt, mt\,mi\.zir^t:ixhXof,z. e-^?// 

100 39] .kii<r)7t-?.yymmi,Zt6UX. SEt'P 
LTIS<tonTo-5t8ffi3S. 4 0*>'IKig^{zJ: OSS 

±»$-tt<bit?>. zco^-^izuK^x, maiz^.^tiix 

tl-;il4 2(ciS^Jtc^^$ii-cv'>|,yr:>'j, ia«±#M{c,i5 
C.'C^itf>mffi3 8. 4 0tfOffitjvffi//iajirt-«.t, ^c^) 

&mcr)maSLiz!^txm'^Miiiim 2izwx?>m.^m 

?6SlllJ«'>?*-ii-^>ni.)ttfj, €ffi3 8, 4 0f.)vaJtA^ 
ffir-t & . L L^*<^> . }SSA>'(KT't" & t m 3 8 , 

4 0 cDffifit<i*^iNc^>'-^-.i. r t <;> , 'mmmmm a 2 
(oTua s is^m^m\i Lx^»Mi)'^n-fh . i tz if'> 
m-7-»ai]i4 2<7jiajK{i, m^ss.. ^oornxm 

^fk(crt>i:/t:-^iOi6B. t£fii3 8, 4 0»>m^:?'>- 
X^}^^Mzi^Vmx\t. -eiOjgtafii^OOCC) cot 



Cig^$ttJt^3 8. 4 0-«i:i5<^jE#»}gt)tlBt<^fi 

iafi^ftt J: 0, jim$tix:fi^<o-ecom?&ajM4 2c7) 

X\i. aScfflcoS^&ajM4 2t^ttl,7=r-5 >^sa 

^,-o$c0iJ'^^v^^i*>-=Ccl^44)f)-'}glK§ii&. 

i^). Mic<i^o^^iS:{iJM4 2iom^Stajfi^^2S:aiSS 

[0040] ±ie<7)7 :r - 5 >^^«Slx>»'^-C<om^KJii 
iO. fjieWFEDl 0*-'ff(bit|,, 

[0 04 1 ]gtl.t:. *IUi(HCfci>Tli, m®3 
8. 4 07!)>m-f-:J'y-Cfl!^$*i.4C:t(2j: 19, l^ffl 
iom^^KtBH^ 2<r>^'^%\z. ^o^»t3i 0?SS±» 
$-lf-<o<x^aatiiV^T 5X108 (ppm/TC) SjKOsviT 
C R S- iTf-S P T C f} A» «b 5 iE^lgtSialS*^ -e^TJS 
i^ScaiM4 2fcB:5inc:|g{t/^ns;i*^^>, ^iOH^ft 
ffiK4 2*^'|^§*£,^l-?.t, mS38. A0i3^^m± 

^^'ttyfix^<n^^'mmk^hfi.^%FFWimkA 2 
%m:m-^zwLx. 'mm!^3 2iii.if'mmask 

3 4<:^UTttE*»'EPJD$n^t. %Ft-K^MA 2<r>% 

mzi osss 8 . 4 ^<^mm.mm.xwsimm. 
^h-h--}]. «^SMicj:o«ffi3 8. 4 Q<r>mum 
^\.x^<n\m!mm'}nh t %w&imt/m^ lx% 
^yi\mA2(^^mA^<mw^^hixt. l^:a<ot. 
mmHii^4 2^^a^ii. iirt^TCR?^:rrsm=S3 
8.40 <r>mm<^^mzm \:.tz?&-^(7ym -^smizu. 

{ii^ 4 2 5: F E D 1 0 hixh . 

[0042] i^c. -^mm\.zii\^x\,i. m€&3 8. 4 
0 p T c ^) 5 g!f 1 1 > ifiJt^ t T 5 ^#rc 

.1i®4 2i:ia^t|g{t^>lx^. fcj^^cV), m^&iiiJBl4 
2(ci^?•€•^>^^TV^I>m@3 8. 4 0(cJ:oTIti«IS 
JgtaSl^ffilJK^iiTv^ t tf'iz, . f comT-J!S:ajJK4 2 

<^)m&^zmtxm^zm,-^ixfziLmM.tjmi}^'^ 

MziSS.}:.n^ithKh. ^i^]!SaiM4 2<7) 

[0043] LA>0. *^^0^]t^iv^Tti, ©ESS, 

Aon^iEu^mimizx-^xmiiL^tmtizx^^, * 
ff)}Emf&mt<m.'FtkiiimA 2{c«L-cls^t^>i^Tv^ 
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[004 51 m9ii. wmmms ocr^crmm^: 
M(r>Kmm4otnm:jmxwf(>tix\^i>i}K m 

nxv^l.. ^(Dfitb. Y^5 2bmi]'i^^3 2til 

fi! oin)mmcr)m^j:^mi:mxxmm.^^t>iix)i 
nxv^^ri^ ^n.f>Yfm5 2bmmmi3 2bnm 
h^i-Lht =wmm 1 8 1 (omiziEEm&tm 5 4 A>-^tt 

m 5 4 LT mf^tm 3 2 flT . 

[0046] iJfl<^X^5 Ofcil^YSffiS 2li. U 

cnnx'\xhhtK TCR*«iJ:u-trvo9oo(ppjii/"c) m 
"f-mmm 2A«§-itf>n, ^mfmfSimizx 

^^^JfellJliS4 2tc85tvStt5i«ill«W{c»JISSfL=ir 

v\ -mi<7)iE^mmm54ii. mm. mam 
X'$^,i.m\:-i-^ymmx'm^^h-x^^h. m^mm 

lJb3?EI8(C7F$nSiyfefif!l£Oi^fc^a!tC, 7 3- -5 

m4 2<^?tmtz^mmm:t^iii>zti}^e>. ^<r)^=f- 

*^l?^tCT{^^JV^r fe, «l?tffl«^ig^Jftli!)gi4 2<r>^^{z 

y.). m^i^-g.msi4 4w^f>';'**<^J'^^<^foT. f 
E D 1 o±m^zii{fh^<7y$.^m!,M.'^n.=?-vM^<^i 

[004 7] mots. ^^>{Cfi!!£0||ife{?!|(7)SCEcO!^ 

e?f^]ffi i 4 tcJi. ^J:^f6ljE^3 2 W««!?*t)^.:YSffi5 
6 tJ J: C'fir*l6)iB^ 3 4 tggS? ^l^: X 5 8 t^t 

^»aJK4 2r)J'?-ii^><c-^A:M^r*J: ^triattt^nr 
V'&. ttz. «ffi5 6, 5 8(St:li, Etc. -ettA>/A- 

mzm^jihi. o>,z%m!imMf> o-ti^rnhfyxa^-). 



jaK4 2(i-E-£o^5 6. 5 8±tsasnrv^4^t 

mS56, 58{i. fitii.^^ft{Uffi4 2i:ft^ 
ISfiSiM6 0i:t3-5-<7)-g?*5B^3LnTV%S. 
-fh.ii,m^&aiJi4 2feJ:lXA<SafitalS6 Oti. Mil 
t>@tfc'ttSS**I*n«0SSS3?fcfcl^Tmffi 5 6.58 

Kits^^^ft, %mmm(>o{i%mm4 2\,z 
m>>z'mi:>fifzw&iziih. 

(004 8] ±lfitg5 6. 58li. 15Iixi>S?ISrD-tr 

xx'i^^^iifzmik) ws.<oj^^<r)^mm^i:,^h 

h<DX-hi>. :infzib. ^^mzii\^xh. B9t3^ 

^nt:mmm<^^-^t^mz.tii&5(>. 5 8{±iss± 
±Bconmis.Simeoii. ma) mm.<^m- 
mtMm,mn.^ti>\mwT&.x'(riTCRiji 6x10 

s(ppB/'C) e«<7)flcr)aS<M (NTC) SrW-tSnvN' 

mizm't^cTRmx'hi, nmimmeom 
tjimieioix:) i^ihTM-mzm-L. mm. sisi-t^ 
\^x 2io{KQ) nm<^m.mxnm'c) iziimmn.m^ 
20(Kn) mmiz^j:^. ^<r)fz^^ %m.mm(>o\i. 

[0049] :^mm<n s c E {i . ffiBiMi e<7)a4 

6 OfS. -f-i7)EI4 tc:*Jtt§t8ffi^CEgS 1 l,Z^-?X 

^mm.<o^'^ms\.zii{'thmi&is.w^im.Ltimi 1 

(a) ~(c) m53LTiie0fl1--5. 5tr. ^itfUffilX^ 

'j-vEPSiMirfflv^T , N rcmmii'n'mm.nm 1 4 
OTieo^^ia»ta^6 oc7)iggK^->T-^:fpr^< n 

mmmmLxm^tciamzmmLtzhnvh'^ . Vi 

CO mM(r>im.x'^L. 600CC) sjK£oja«x'jDi» 

60ifr«$*ll., mi 1(a) (i. CfiOgPt^jpUCV^ 
I., 

[0050] ±M(r>ii 0 i^nmLi&tmt 0 ^^ML;^: 
M2<0@4t^$A5«®e)^SS 1 tfei>t. 

miib^&^^z^h^ixhmmnm^bmmz. "mw. 

I*lffil4tmffi5 6. 5 8$i^«-fS. rsomisgi^c 
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[005 1 ] }x^^x\ ^B<omim&m&xms 2jb 
m'^^ftntamoiTMs 5 muizm^^tih . z cot 

A2t>K nmm.imsoi,zwj:'>x^^^ixi. m\ 
1 (c) t±, >ros®$-^LT(-^s. MieoHi 0 

\.zinih X -yimmtiznm-i-^ h<r)Thh. 
[0052] z(r)x oizm^mffkifim. wim. i e 

0//m^&tt5)S4 2{cm^-^{41kfcV^rf coTIII 

Si4 2«i|^$-ii-<',ai.t. *c7)T(a{c^mcsuTis 

[0053] Clco^^fcJiOT. 01 1 iz^s^ii?^^ 0 
m4 2izm\lcim^iix^^^f::>^, ia^SLkWBJzfb 

tx^mm&meocymmpm-tik. 
5 6,5 smizm^ixhrnmcnmrnme o 
X -^x^u j-<.y.^ixtzbi)^t>^ ^<r)mm(r>w/pmz 

^•tXlg^M'M4 2\,z^t%m-if'MKf<^£t, m. 

■^m^m-th t , m^scaiJK4 2oj^»s{3:«i!.^$:-ti- 
LC'A«^>. fas*5fftT-r&i:gfsaffittS56o«o«ttji 

d'-txim-c) •c'<i2o(KQ) ^Miz^hztt)-(>. mt 

(i'670 -700CC) ©!SiOi£ffl(C«rcflS. ZcnX'jlZ. 

mi^sitam 2\zmizm^iit:n9hm.ti{Me o<d 
^tfimmtizi: 15 , Mm^tifzm<r)^<r)mf-iiibm 2 

v^tt. ?SfStfflco«-maiii!i4 2fC**1-S7:t-SV^^ 
S!ia*»'B&— g<7)if h-y^ir^^^^Mm&fkWTX'M^iu 

[0054] =5r*3, l^&aJlK4 2i?J7 S >-/ft!pt 



60mmzmt^tiiZb\i^j:^\ CcO/ti6. YtiS 
5 6fcJ:DfX!2S5 8[atC»i, ftfillSfiSiK 6 0 *>-^^%J 

FED 1 OiOffiffl^fcfcV^TIi. «^Ka}K4 2<i 
SS^'tCi) -:. T4ISI4 4 £O^^at'0< iff Y®Bi 5 6 tJ 
J;t/X^5 8ra<0fiM<i*%(kQ) HSt+(kQ) gj« 
Ti.S<7)U:JtL. iSStBSoTv^^l^Ai^StiSieo 
iiS'g(kn) liLt<D-ihJ:*)i:>^mHz^u^imi^ 
FEDl 0<OSBi!)^{ciiV^T^ffi5 6. 5813 

t^nmmme oizx-yxn^mz'm^itijtuz 

[005 5] L*^t, *IISSMfc:M^TI±. MfiaajSfii 

iS6 0{iCTR*ripfrft«,fctf), fflis^astsBiLT 

[00 5 6 ] 01 3Ji. ^I^&ailgr4 2(cM^flJ(cglt^> 
aicfcV^T. mi^iij{filll4 2Sr)i&ISfffi{±iifriB<7)0 

2 1 [iiat«fi!4$tiT fc , 't(7)rizi±t^mmiz'^ 

t6iio^j:miH^(>B.iifhiiX\>^^j:\>\ ^^m.tm6 

2i±^i^co^mmwb^smmt:&L. tcom.'fmsimA 
2^cM^t^ ^tit\mKci,iiLmzti\,^x^m5 6 . 5 

8S-g^-t2.J;a{cig<t^>^fCi>-S>. <irfc, Htzfci^r 
(i, affiS 6 , 5 8*<m(S3SSSiM6 2<7)±ffl(cES§ 

nmmmG2m^'^^m. 

^titzMmmmnMe2izm^xi,. y^-s^yt^^. 

«ffc^m4iS!4 2m»t$ii-^.flSfc, ITffiKl 8^ 

ii@5 6, 5 8^^^LTfi*%3i^^^T^s«±#^^-t^> 
t-':>x. nmmmm6 2ii, «i^»aiJK4 2«g«iL 
^^mm-^<r>mmTX'^i^tihtzi/->. mm 1 

8 cry^miz fcV ^TtS 4 4 <?)li%o ^ j!!<ij.^^f < =5r 0 . € 

{ 0 0 5 7 ] jjjii, :^mffy-mmmmi:mmix 
tmizmoMUcii<. t-wMi. mzmmmxhmw^' 

[0058] mm. mmmiz^^'^xii. mmm^m. 

T* I. 7 -^^SfflO F E D 1 0 $-ffl^-r & s C E IC* 

^m^mm^itrcm-i}i,zr>^\xmBMLtiiiK scE^m 

"ty^ vtmir^^M.'^m'f^mm(Dm^mmz h^^ma 
mmizm^tih. 

[00 59] ir^, mmiziiuxii. sE^m.mL<n 
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10000<ppi/'C) JJLhWTCRS-^SPTCWm-in 
ai. --/^yK -7y^v^ n><.iv\^ ■✓7i.r7->>A, 

[ 0 0 6 0 J i . (1 1 :?b3i08 ni-iesfiffijtcfe 

r.T H . -^ffi 3 8 , 4 0 c'>PI:fr*^jEaigCfim®T-fiJ^$ 

mmmict5\,\xii. vies 4 tmisji^js 2 fciofei 

[ 0 0 6 1 J i/i, iiJtwcfov>T<4, maiei 1 6 
ts«s 1 8 1 i tzmzmTmiam 2<o7 * - 5 y 

[oo(>2]tfz. mm^zti\.^x\t. mfiE3 8. 4 0 
m-fmmmxm^ix, %=f-m,mA 2*<-f >^ • v 

mx-mi&L. m^mm4 2^mmmi'^w9^m' 

[0063) tfz.. mionmii 2iZ7piitiimMm 
iza^-.rii^ mm.tmeo^'W.i'miiimA 2 i agp 
m^mtkii xv:-xtii izmif i^tix v -en am 

'i^mmx-mSSiMX'^, nKc^^miiiJil/:k^^X-Wi 



S^»aiJS4 2co«E?rrt4>«»B.->Tafc:jgfig-t$^ t 

&me 0 s:m-?ika}|g4 2 fc nnm±.<r>i^^ $ tcig 

ltTm^&ajJK4 2S-5-<7)^ffitcJiAHii?-*^:v*:: 
[00 64] S/c. Hffi^tfcv^TJi, iE^!S«fii®lfc 

J: i/nmmm<^mmmizn^z^^mii}<'^ttix v ^ 

•i!.^i:'tiim:i^mz!6tXm&(0TMmi:^P^ni . 
[00653 1/::. iE«iaSlitKfcJ:i5g«ia^iiK<7) 

[0066] ^(Om. ~^miiit^\^i}\ :^^mi^ 
I., 

[HfflcO|5f#t'ijtBJ] 

[01 ) *?6HJ<50-3lifi^lcOFEDcOflt^J— SS^^3J0 

[02] (a) Jl. 01{Cfc(WfBoS£OIla-lIaWr 
fficopa??:, (b) (i, RIIb-nb«BrB<7)gg5§rfn 

[03 ] 0 1 (OF E Diets V>-C^fBq«±C0Si||OlH5ra 
[04] 01WFED£OWM«Lh(;:iSi-^f>n&mS6^ 
[05] (a) -(f) it. 'etl.^'il04c?5«-m'(CfcJt.& 

mf$.mnmtmx'hi. 

[06] (a) ~(c) H, 05fci>ft^VIa-VIaM»f 
iBj. vib-Vlb^KiS, fc-J:Wlc-vic1iBrffi(=-?-fi 

[07] y^-iy:/wEm^:m^fttmx't)^, 

(09 ] jE{m&tm<7)m(nimmmBMthmx-h 
I. 

[010] nmmmwMmmmmmmmm 

[011] (a) --(c) {i. 01 0<0SCEO^XS<0 

[012] 01 OiOSCElcfottSISgfcilAm-TJSa} 
850lg^W=3:i;sra<I5-aB^I, 0r*& . 

[0131 nmwi&tKm<r>{^(ouwim^mm-rmx'h 
h, 

[01 4 J tt-:fcW[gjg;ii5:faBfr-&/v:W«7)m^K{i;M<7) 
'&^'kihtmX'hh , 
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3 2 :m\^mt (m-ES) 
3 4 :?7:^iaiEtl if^-SMi) 

3 8 : m-m. Emrnm) 
tan 




4 2 : S^iRaJH 



[B2) 
(a) 

l-^ / /' 7 / /' 7 71 



« ^ 3$ 40 3* 32 36 

/ / / 7 / > x 



[04] 



[05] 




[07) 



7 

r 5 



s 



(V) 
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[Hi 2) 

— M/v- — vyv- 

60 



56 
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